curing process of the sample. Glass transition temperatures were calculated from the maximum in the tan δ trace obtained during heating of the sample.
Conversion calculation based on 1 H NMR data.
The 2-oxazoline conversion was calculated from the 1 H NMR spectra of the products obtained after polymerization for varying t r (1 to 15 minutes). First, the fraction of unreacted 2-oxazoline groups was obtained after dividing the value of the integral of the CH 2 N resonance (4.35 ppm) by the value of the integral of the resonance of the furanic protons (7.13 ppm). Next, the conversion was calculated via subtraction of the 2-oxazoline fraction from 1.00 and converted to percentages. A correction for the number of protons was performed prior to the subtraction. Similarly, the fraction of unreacted 2-oxazoline groups in the IAox polymerization was calculated using the resonance of CH 2 N proton at 4.35 ppm and the aromatic proton at 8.30 ppm. The 2-oxazoline conversion as a function of reaction time was used for data fitting with differential equations (1) -(3). The data fitting was performed using non-linear regression, yielding reaction constants k 1 and k 2 , shown in Figure 1 of the original document.
Thermal properties of poly(ester amide)s
The thermal properties of the polymers obtained after one hour of polymerization were evaluated using DSC analysis. The samples were measured at a heating and cooling rate of 10 °C / min and the second heating runs are depicted in Figure S1 . It is observed that the glass transition temperature (T g ) of the 2,5-FDCA based polymer is roughly 5 °C higher than the T g of the IA based polymer. This difference in T g is attributed to the cross-linked nature of the 2,5-FDCA based polymer, as is confirmed by the broad temperature range of the glass transition. Furthermore, the 2,5-FDCA based polymer shows no melting transitions prior to degradation, similar to other 2,5-FDCA based polyamides and poly(ester amide)s. It should be noted that, even though 2,5-FDCA based polyamides generally do not exhibit crystallization or melting, the cross-linked nature of the 2,5-FDCA based poly(ester amide) synthesized in this study is expected to limit crystallization and melting even further. In contrast, the IAox based polymer shows a peak melting temperature at 105 °C, which is in relatively good agreement with the melting range between 110 to 115 °C reported in literature. i As can be seen in Figure S2 excess of tertiary amides groups is expected for polymerizations using a large excess of 2,5-FDCAox. According to differential equations (1) to (3), polymerization will continue until all 2-oxazoline groups have reacted, indicating that, at full conversion, all oxazoline groups have reacted into secondary or tertiary amide groups. Therefore, the concentration of tertiary amides at full conversion should be equal to the excess of 2-oxazoline groups added at the start of the reaction, since the maximum concentration of amide groups is equal to the starting concentration of carboxylic acid groups.
Overall, based on the CP/TOSS NMR data shown in Figure S2 , it can be concluded that both the expected secondary and tertiary amides are present in the system, thus, polymerization in the presence of TPP yields the expected cross-linked product.
FTIR and NMR data fitting procedure
For the data fitting process described in the sections "Polymerization of 2,5-FDCAox and IAox with Sebacic acid" and "Influence of the reaction temperature and TPP loading on the branching reaction" in the original manuscript, a Matlab script was used containing the differential equations (1) to (3) as described in the original manuscript. The starting bulk concentrations of the reactive groups at t r = 0 min were calculated in mol/kg by taking the monomer ratio and molar masses of the 2,5-FDCAox and SeA into account. For the equimolar systems of 2,5-FDCAox and SeA and IAox and SeA, the starting concentrations of the reactive groups were 4.89 mol/kg and 4.78 mol/kg, respectively. For the 2,5-FDCAox and SeA polymerization in a ratio of 2.25 to 1, the used starting concentrations were 6.75 mol/kg (2,5-FDCAox) and 3.00 mol/kg (SeA). The concentration of the ester, amide and tertiary amide groups were set to 0 mol/kg at the start of the reaction. Next, the experimental data, either the oxazoline concentration obtained from 1 H NMR analysis or the tertiary amide concentration obtained from FTIR analysis, was loaded into the program and fitted to the differential equations (1) to (3) through a non-linear regression.
In order to fit the data obtained from FTIR analysis, the intensity of the vibration bands has to be converted to concentration in mol/kg. However, since the extent of the reaction is unknown after 60 minutes of reaction, no information on the exact concentration is available and thus the concentration of the reactive groups cannot be calculated. Therefore, in order to obtain a value for the bulk concentration, the authors have used a conversion factor to linearly convert the intensity to bulk concentrations. The conversion factor is defined as the normalized intensity signal divided by the bulk concentration, assuming that the correlation between the intensity observed in FTIR spectroscopy and the bulk concentration is linear.
It was observed that the signal corresponding to the vibration of the unreacted 2-oxazoline ring at 922 cm -1 was very small or not detectable in systems polymerized at 200 °C in the presence of >5 wt% of TPP. This indicates that the polymerization was close to full conversion. For this reason, it was assumed that 100% conversion was reached in these systems, and the theoretical bulk concentration of tertiary amides (3.75 mol/kg) was used to calculate the conversion factor (yielding a value of 0.95). Nonetheless, to ensure that the FTIR data was interpreted correctly, other conversion factors were also taken into account. From the data in Figure S3 it can be seen that both the k 1 and k 2 reaction constants vary with one order of magnitude as a function of the conversion factor. Furthermore, from the data shown in Figure S3 it is clear that, independently of the chosen conversion factor, the k 1 constant does not vary significantly as a function of TPP loading. In contrast, the k 2 reaction constant varies with at least one order of magnitude as a function of the TPP loading. As is shown in Figure S4 the k 2 reaction constant increases roughly at least with one order of magnitude when increasing the TPP loading from 0.5 wt% to 7 wt%, and increases even further with decreasing conversion factors. From this data it is concluded that TPP can be used to selectively enhance the branching reaction occurring between amide groups and 2-oxazoline rings. Figure S4 . Ratio of the k1 and k2 reaction constants after increasing the TPP content from 0.5 wt% to 7 wt%, as a function of the conversion factor.
The residuals obtained after data fitting of the experimental data using different conversion factor were evaluated to determine the accuracy of the obtained fits. The residuals of these fits can generally be used to evaluate the ability of the fit to describe the experimental data.
To be more specific, a residual of 0.00 is obtained when the fit describes the experimental data perfectly. Similarly, a high residual indicates that the found fit is poor and deviates drastically from the experimental data. Figure S5 shows the residuals obtained after data fitting the experimental data using different conversion factors. It can be seen that the residuals are lowest at conversion factors between 0.9 and 0.95, indicating that these conversion factor yield the most accurate fit. For this reason, and for the reasons described earlier, the authors use 0.95 as conversion factor for the data analysis described in the main article. 0.5 wt% TPP 1 wt% TPP 2 wt% TPP 5 wt% TPP 7 wt% TPP
Residual
Conversion factor (-) Figure S5 . Residual of the fit as a function of the conversion factor and the TPP concentration.
Thermal properties of the cured thermosets.
In order to investigate the thermal properties of the polymer synthesized via this route, DMTA analysis was performed on cured glasses and the glass transition temperatures were determined from the peak in the tan(δ) trace. Figure S6 shows the characteristic behavior of systems of a) IAox : SeA (2.25 : 1) and b) 2,5-FDCAox : SeA (2.25 : 1) containing 5 wt% TPP. The samples were cured for 10 minutes in an oven preheated to 200 °C prior to the DMTA analysis to prevent breaking of the samples above T g during the DMTA experiment. From the data shown in Figure S6 , it can be concluded that the IAox based polymer obtained after 10 minutes of curing is slightly cross-linked, as is indicated by the low storage modulus (E') of 0.53 MPa above the T g (59.6 °C) corresponding to a high molecular weight between entanglements. As expected, the curing process continues after heating to temperatures of 120 °C and higher at a heating rate of 2 °C, as is indicated by the gradual It can be seen that the normalized intensity varied slightly over the surface of the cured samples, indicating that the obtained thermosets are probably not homogeneously cured.
Nonetheless, it is clear that the normalized intensities obtained from FTIR analysis increase linearly with the increasing T g of the polymers. These data suggest that the increase of the glass transition temperature is directly correlated to the increase of the bulk concentration of tertiary amides and thus to the concentration of branches and cross-links.
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